Summary
Introduction
In the recent years, we have witnessed accelerated climate change around the world. Modern agriculture world is facing many challenges and opportunities for development. It concerns the industrialization of agriculture and processes in the field of biotechnology, changing climatic conditions, opportunities, creating the era of information economy and globalization (Belei, 2017) .
Unpredictable climatic events and natural disasters have always influenced to a large extent on the lives of all people on our planet, as well as on various economic activities. Based on the research, it is estimated that even 70% of the world economy is conditioned by weather fluctuations (Jain, Foster, 2000) . Climate change projections indicate a major problem that will arise in the future (Fuhrer et al., 2006; Calanca, 2007) . Based on this, it is necessary to use various measures to reduce the risk of various weather disasters, as well as the application of various risk management instruments (Bielza et al., 2007) and this issue, which at the same time represents the subject of research of the work itself, is more and more relevant in modern agroeconomic literature. As a separate issue, due to the uncontested climate changes, there is a redefinition of the role of the state and local governments in terms of legal regulation and the direct or indirect legal and economic guidance of flows in insurance regarding weather-related fluctuations.
Undoubtedly, the best possible way to manage risk in agricultural production is to insure crops and fruits. In the past, yield insurance systems were mainly considered, and this type of operation function effectively where obligatory insurance is stipulated or there are subsidies from the state (Prettenthaler et al., 2006) . Since some of the traditional insurance models have shown several shortcomings, there has always been a need to develop new insurance models that hinder in the meantime. Depending on the criteria, crop and fruit insurance systems can be divided to different ways, and one of the most comprehensive divisions distinguishes insurance against yield loss, success indicators insurance, whole-farm insurance, and index (parametric) insurance (Marković, 2013) . Of all the listed systems, index insurance represents a group of the latest insurance models, and its wider application can certainly be expected in the near future. This group includes insurance based on the regional index and weather derivatives. Insurance based on the regional index represents an alternative to traditional multi risk crop insurance, and as a parameter, this type of insurance takes the average achieved yield or the average realized market revenue in a certain region (Marković et al., 2016) . The latter type of insurance is based on the product of the average yield and the price for a particular region, and the characteristic of this type of insurance is that the average revenue per area unit in a certain administrative region (district, municipality, etc.) is used as the basis for covering the risk (Dismukes et al., 2013) . In this way, protection against loss of revenue due to fall in yield, reduction in purchase prices or a combination of both of these factors is ensured, but this model will be further discussed in another study.
In this paper, special attention is paid to insurance based on the regional yield. In this model, insurance premiums are realized if the average regional yield is below the longawaited average yield (Skees et al., 1997) , whereby it is necessary to check (prove) whether the total insurance payment is conditional on changes in yield. This type of insurance was created in the middle of the last century as an alternative to insuring individual yields, with the aim of reducing moral hazard and negative selection (Halcrow, 1949) , but much more attention was devoted to it in the 1990s when it returned to the focus of scientific interests (Miranda, 1991) . The condition for the implementation of this concept is the formation of geographic regions, which are homogeneous in terms of climate. This assumes that all agricultural producers in the region pay the same insurance premium, and in the occurrence of the insured case, they will be compensated also in the equal amounts (Ebneth, 2003) . The significant advantage of this model in comparison to the classical ones is reflected in the reduction of moral hazard, since individual insurers have no influence on the amount of the regional index achieved, nor on the level of indemnity (Chambers, Quiggin, 2002) . Also, insurance based on the level of the regional index is less susceptible to asymmetric information, and it is not necessary to determine the expected yields and/or revenues for each individual farm (Deng et al., 2008) . In addition, the aforementioned insurance model provides farmers with a better overall all risk protection in relation to some of the individual insurance (Schlieper, 1997) . Among the other advantages of insurance based on the regional index, the elimination of negative selection, reduction of transaction costs, lower franchise and higher coverage level should be highlighted (Wolf, 1998; Ebneth 2003; Hirschauer, Mußhoff, 2008) . It is also assumed that the amount of insurance premium per unit of capacity is lower than the amount of the premium in classical and indirect index insurance, which will be verified (proved) below. With this insurance system, several models can be used to determine the insurance premium amount. According to the model used by the World Bank, in a study dedicated to crop insurance in Senegal, the premium is calculated as the sum of the expected loss, the risk margin and administrative costs. Also, the premium can be calculated as the sum of the actuarial fair premium adjusted to the risk, and certain administrative and operational costs (Smith, Watts, 2009).
In Serbia, most insurance companies still apply mainly classical insurance systems for reduced yields, which are based on damage assessment, whereby farmers are insured from basic risks (hail, fire and lightning) and some other additional risks (storms, floods, spring frost). There are no modern insurance systems, although some empirical data indicate a real need for these models. Insurance based on the regional index is certainly one of those whose implementation in Serbia would be desirable. For these reasons, the aim of the research in this paper is to develop the theoretical basis and to present a practical example of insurance based on the regional index, whose characteristics are not well known to the domestic agroeconomic public.
In addition to the economic aspect, in order to fully understand this area, it is necessary to analyze the legal aspects of sunflower insurance using the regional index. Due to EP 2018 (65) 1 (215-228) Todor Marković, Janko Veselinović, Željko Kokot the lack of positive legislation in this area, but also because of the poor autonomous sources of rights, such as general business terms and conditions or contracts in this area, it is important to provide answers to some of the questions. The aim of this paper is to provide relevant answers concerning the legal framework and elements of the contract between the insured and the insurer, in this specific legal transaction. The subject of the legal analysis is two relationships, namely: the relationship between local self-government and the insured and relationship between the insured and the insurer. We have paid more attention to another relationship because it is purely legal in nature, while the relationship between local self-government and insured belongs mainly to the sphere of economic policy, which should certainly have its own legal frameworks. The aim of the paper was to come to a concrete example through a theoretical analysis, which can serve both legal theory and practice.
Material and methods
For the purpose of the research, data from the Statistical Office of the Republic of Serbia were used on average areas, achieved yields and realized sunflower production on the territory of Kula municipality. Data were analysed for a period of five years (2010-2014). On the example of the mentioned municipality, the model of insurance application based on the regional index is presented. When using this model, as a regional index, the average yield was used in the analysed period, and the insured area refers to the average area under sunflower in the observed region. The contracted value of certain crops per unit of yield was taken from the Product Exchange in Novi Sad. Assuming the achievement of a lower and higher yield than the average, a simulation of the application of the analysed insurance system is carried out, whereby the following parameters are calculated:
Guaranteed (insured) yield (E v ) represents product of expected average municipality yield (E dg ) and contract level of insured coverage expressed in % (D v ):
Insurance sum per hectare (S ve ) is calculated as a product of guaranteed (insured) yield (E v ) and contract value per yield unit (P p ):
(2) Total insurance sum (SS v ) was obtained as a product of insurance sum per area unit (S ve ) and total insured area (F v ):
Further, possible loss amount that can be compensated by using analysed model as well as indemnity amount, are obtained by simulation. Realized loss (V r ), expressed absolutely, represents coefficient of difference of insured (guarantee) (E v ) and realized yield (E r ), and insured yield (E v ), and if multiplied with 100 the percentage amount will be obtained: (4) Insurance indemnity (SA v ) is obtained as a product of realized loss expressed in % (V r ) and total insurance sum (SS v ):
(5) On the other hand, insurance indemnity per area unit (A ve ) can be obtained as a product of realized loss expressed in % (V r ) and insurance sum per hectare (S ve ), but also as a product of difference of guaranteed (insured) yield (E v ) and realized yield (E r ), and product price (P p ), according to the following formulas:
Insurance premium per area unit (K ve ) is calculated as a product of premium rate (K f ) and insurance sum per area unit (S ve ), provided that the premium rate is 4,6% (Carter et al., 2007) :
At the end, total insurance premium (SK v ) is obtained as a product of insurance premium per hectare (K ve ) and total insured area (F v ):
Based on the previous mentioned calculations, obtained is amount of insurance cost, as well as total loss value in sunflower production, that can be compensated by applying analysed insurance model. Along with these economic considerations, the analysis of positive legal regulations and practices of insurance organizations in this area was done.
Results and discussion
On the territory of the studied Kula municipality one of the most frequent crops is sunflower, which is grown on the surface of 2,000 ha. Sunflower production is characterized by relatively large oscillations per year in terms of planted areas and total production ( Table 1 ).
The cause of these parameters certainly is the occurrence of different production risks that sunflower producers face. Consequences of this are lower production, lower total revenues at the level of all agricultural producers within the observed municipality, and consequently the realization of weaker financial results per capacity unit. Since the risks in the agricultural sector are specific, management also requires specific models.
EP 2018 (65) 1 (215-228) This paper analyses the model of insurance that includes insurance of yield loss in certain crops in the region. On a concrete case of sunflower production, an example of index insurance at the municipal level is given, within which protection from production losses is provided through a program of insurance and reinsurance against the consequences of all natural and climatic risks (drought, hail, flood, storm, cold, excessive precipitation etc.), which can lead to a significant reduction in yields and based on that market value of production. There are several key differences between micro-aspect insurances, that is, at the level of individual farmers and insurances, which are concluded on the so-called mezzo-level, that is, from the aspect of local selfgovernment (municipality).
Schema 1. Program for insurance of revenue loss in Serbia on mezzo-level
Source: www.europa-re.com
Differences are reflected in the fact that at the mezzo-level, local self-government, or more precisely, the municipality, appears in the function of the insurance contractor and the insured, whereby it is responsible for paying the entire insurance premium. The municipality should decide which agricultural producers want to insure, which crops will be the subject of insurance, and then to decide on the breadth of the protection program it wants to buy, i.e. the total area it wishes to insure, the level of insurance yield coverage, as well as the sum of insurance per area unit. If a yield achieved at the municipal level is below the agreed yield, the right to indemnity is obtained. It is calculated on the basis of the percentage of contract yield reduction. The yield insurance at the municipal level allows the conclusion of the guaranteed (insured) yield and yield coverage of at least 60%, and at most 90% of the expected municipal yield. Below is the example of the functioning of this new insurance mechanism, i.e. an example of calculating insurance premiums in the case of a sunflower yield insurance contract, with a 15% reduction in the average municipal yield ( Table 2 ).
In the five-year period at the level of the analysed municipality, without extreme values, the average yield of 2,876 kg/ha is realized in sunflower production. The sunflower was cultivated on an area of 1,993 ha. Based on average data on areas and yields, using the formula in the method of paper, the values of guaranteed yield (1), insurance sum per area unit (2) , and at the end of the total amount of insurance (3) were obtained. For 2016, certain yields are assumed that are lower and higher than the average yield. The lower yield option, using the formula (4) specified in the method of paper, assumes the realized losses of 24.34%. On this basis, the insurance indemnity based on the formula (5) is made, with the payment amounting to RSD 40.3 million with the insured sunflower production, while in the option with higher yield, there is no compensation. Also, using the formulas (6) and (7), the amount of insurance indemnity per hectare is reached (20.230 RSD). Based on the formula (8) the amount of insurance premium per unit of capacity is 3,824 RSD. This is approximately the same, or even lower, compared to premiums in classical insurance (Marković, 2013) , or below the level of premiums for indirect index insurance . Regardless of the realized yield, according to the formula (9), the insured persons have an obligation towards the insurer in the amount of 7,621,192 RSD, what is the total insurance premium at the level of the observed municipality. Total insurance indemnity is directly caused by changes in yield. With increasing of yields, it decreases and at a certain point it is equal to zero, i.e. there will not be insurance indemnity if the average realized yield at the level of the analysed region (municipality) reaches the amount of the guaranteed yield. In cases with 85% coverage level, the guaranteed yield of sunflower would be 2,445 kg/ha. Graph 1 shows the movement of potential insurance indemnities, depending on the movement of the realized yield.
Similar observations apply to other coverage levels. The basic differences are reflected in the amount of the guaranteed yield, the amount of the total insurance sum and the amount of insurance indemnity. The lower the coverage level, the mentioned parameters have less value. Regardless of the defined level, this model insures all yields lower than the insured (guaranteed) yield, based on the concluded contract between the insured and the insurer.
Graph 1. Movement of insurance indemnities at the level of the analysed municipality

Source: Authors
Analysing the sources of positive law, it was determined that in our country this area is not regulated by law. On the other hand, it has been established that there are no autonomous sources of law in this area either. It was found that insurance companies do not offer this form of crop insurance. It has been determined that this form of insurance belongs to the group of non-compulsory insurances and that the state does not provide support for this type of insurance within its incentive measures.
In legal terms, there are two relationships here. The first relationship is between the municipality, the insured and the insurance organization. The second relationship is between the municipality and sunflower producer. By the means of regulation, states are trying to replace or supplement those market mechanisms that do not fulfil their role satisfactorily (Lakićević et al., 2013 ).
The first relationship is double-sided, while the relationship of the municipality and agricultural producers could be classified into the category of insurance in favour of third parties in which this third party has no obligation towards the insured. Agricultural producers would be beneficiaries of indemnity if the insured event occurs, or if the regional yield is less than 2,445 kg/ha. And the other relationship would become obligatory if the agricultural producers would undertake a contractual obligation to compensate the municipality for part or whole premium. However, in our law, this insurance category was not in use, and not all legal repercussions of this work are known. In particular, the position of local self-government regarding the possibility of concluding insurance in favour of third parties could be analysed. Although it could be classified as a subsidy, there are some differences in comparison to the classical forms of subsidies. The special legal issue is how to treat income from farmers based on their participation in the payment of the premium in the terms of law and finance.
There are several reasons for not implementing the insurance contract by applying a regional index. The first reason is economic by its nature because most of our local selfgovernments do not have enough economic resources to secure crops in their territory in this way (Veselinović et al., 2014) . Another reason is the lack of interest of insurance organizations for this type of insurance and this contract, as well as insufficient education of agricultural producers in Serbia regarding the characteristics of this contract. The third reason is inadequate legal education and the lack of comparative practice in this area. In order to examine the possible elements of the insurance contract using a regional index, the following example is given ( Table 3) : Table 3 . An example of a sunflower insurance contract using a regional index Insurance sum per hectare and total insurance sum (RSD)
Contract sunflower price per kilogram is 34.00 RSD.
Total insurance sum is 165,678,090.00 RSD.
Article 4.
Realized yield
The realized yield shall be determined considering the realized yield of sunflower per hectare and the total yield of sunflower on the total area, expressed in kilograms, on parcels referred to in Article 1 of this Contract. The commencement harvest date, taking into account the created conditions of grain maturity and weather conditions, is determined by the Insured, with the notification of the Insurer.
Sunflower yield is determined based on the measurement of yield at 10 referenced places, with the size of 1 ha, and an average yield on these plots is multiplied by the total number of hectares (1, 993) and thus results in an overall value of the yield.
Measurement will be done when harvesting sunflower seed, according to pre-agreed activities, and measurement will be carried out by a control organization authorized by both contracting parties. Both contracting parties have the right to supervise the work of the control organization.
Article 5.
Insurance premium
Insured pays to the Insurer premium in the amount of 3,824 RSD per hectare.
Total insurance premium amount is 7,621,192.00 RSD.
The premium is paid within the set deadlines as follows: (timely define the payment terms for the premium) Article 6.
Compensation for the lower yield than the guaranteed (insured)
The Insurer is obliged to pay the Insured a reduction in the yield according to the application of the regional index for the reduction of the guaranteed (insured) yield referred to in Article 2 of this Contract. The Insurer is obliged to pay out the value corresponding to the difference between the guaranteed (insured) and the realized yield from the insurance. The Insurer for the realized loss pays the monetary amount to the Insured.
Article 7.
Participation of the Insured in the risk coverage Insured participate with 10% in risk coverage.
Article 8.
Control of the application of agro-technical and other measures
The Insured is obliged to ensure that sunflower producers on the insured areas carry out agrotechnical measures at least at the realized level in the previous referenced period, and the presentation of these measures is attached to this Contract making an integral part of it. An authorized person of an insurance organization will exercise control over the application of agro-technical measures that may affect the yield of sunflower on the parcels referred to in Article 1 of this Contract.
Article 9.
Dispute resolution
An ad hoc arbitration shall be formed by the contracting parties in order to settle disputes relating to this Contract by each contracting party appointing one arbitrator, and the appointed arbitrators shall appoint a third arbitrator, and also the chairman of ad hoc arbitration. An ad hoc arbitration decision has the force of an executive court ruling. Ad hoc arbitration will apply the rules of the Foreign Trade Arbitration of the Serbian Chamber of Commerce.
Article 10.
Number of contract copies
The Contract is made in 4 (four) copies, 2 (two) for each contracting party. The insurance contract of crops and fruits by applying the regional index by its legal nature is sui generis (Carić et al., 2011) . It also contains elements of the insurance contract of yield, insurance against weather conditions, but also from the price fluctuations on the market. For farmers, which would thus be insured, this would mean safety in terms of climate fluctuations, but also partly in terms of fluctuations in the agricultural product market, because it could be counted with a defined yield. In agricultural production, this can also mean the insurance of unforeseen plant diseases. Compared to the classic insurance contract, this means that this contract involves several risks in one (Veselinović, 2011) . In this way, one premium includes insurance against several uncertain events, which is not a feature of classic insurance contracts.
Conclusion
Agricultural production, as one of the most important sectors of the economy, is faced with numerous production risks, whose specificity is conditioned upon their quality management. This is reflected in the direct dependence of the achieved results and EP 2018 (65) 1 (215-228)
Todor Marković, Janko Veselinović, Željko Kokot weather conditions. In order to manage these specific risks, the best solution is offered by various insurance systems. One of the newer models is also insurance based on the achieved regional yield, whose use can greatly reduce significant damage that often affects certain regions. On the example of the analysed municipality, observing the sunflower, one of the most common crops, potential losses can be compensated in production in the form of a maximum payment of 40.3 million RSD, at the level of 85% coverage of the average yield. On the other hand, the insurance premium cost (3,824 RSD / ha) can be lower than in the conventional crop insurance system, as well as in indirect index insurance, which is certainly positive from the aspect of the limited financial power of the farmers.
With a clear strategy at the state level, and by establishing a legal framework and financial incentives, the analysed insurance model in Serbia could be successfully implemented, and thus insure many agricultural producers who perform their activities in climatically unstable regions. A comprehensive analysis of the legal aspects of this contract, with a comparative analysis, would contribute to its easier implementation in economic practice.
Literature
